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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 5, line 3, is indefinite because "the channel" should be "the first channel". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 



Application/Control Number: 10/822,994 Page 3 

Art Unit: 1795 

Claims 1-3 and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chand et al. (U.S. PG Pub. 2002/0125427 A1) in view of Hong et al. (KR 2001- 
065673) and Ishitani et al. (Japan 1 1-219680). 

Regarding claim 1 , Chand et al. teach a method for manufacturing a split probe 
by channel processing a probe tip on a microcantilever comprising forming a split 
section by scanning and irradiating a central position using a focused ion beam so as to 
form a first channel. (Paragraph 0071-0073) 

Regarding claim 3, Chand et al. teach the conductivity of the divided probe 
terminal is cut by forming a second channel connecting to the first channel at a 
conductive portion covering the cantilever either after or before processing of the probe 
tip. (Paragraph 0071) 

Regarding claim 5, Chand et al. teach that the width of the second channel can 
be broader than that of the first channel. (Paragraph 0144; Fig. 44) 

Regarding claim 6, Chand et al. teach that the processing depth during 
processing of the first and second channels is of an extend that does not pass through 
an insulation film at a lower part of a conductive film. (Paragraph 0071 ; Fig. 20) 

Regarding claim 8, Chand et al. teach a method of manufacturing a split probe 
by channel processing a probe tip on a microcantilever. Chand et al. teach processing 
the probe tip. Chand et al. teach processing the whole cantilever in a horizontal portion 
and processing. (Paragraph 0071-0073) 

The differences between Chand et al. and the present claims is that tilting the 
microcantilever around an axis is not discussed (Claims 1 , 8), scanning and irradiating 
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the probe tip of the tilted microcantilever with a focused ion beam to obtain a SIM image 
and deciding a central position for the probe tip from the acquired SIM image is not 
discussed (Claims 1 , 8), the first channel also being formed from the opposite side of 
the probe which is oriented to the focused ion beam after being rotated 180 degrees 
around an axis vertical to the cantilever is not discussed (Claim 2), the processing being 
carried out by changing the tilt angle of the entire microcantilever a plurality of times is 
not discussed (Claim 7). 

Regarding tilting the microcantilever around an axis claims 1 , 8, Hong et al. teach 
tilting a microcantilever while milling a probe tip. (See Hong et al. Abstract) 

Regarding scanning and irradiating the probe tip of the tilted microcantilever with 
a focused ion beam to obtain a SIM image and deciding a central position for the probe 
tip from the acquired SIM image clairjis 1, 8, Ishitani teach utilizing a focused ion beam 
to obtain a SIM image and determining a position for focused ion beam milling. (See 
Ishitani et al. Abstract; Partial Translation) 

Regarding claim 2, Hong et al. teach rotating the probe 180 degrees about an 
axis vertical to the cantilever. (See Hong et al. Abstract) 

Regarding claim 7, Hong et al. teach rotating and changing the tile angle a 
number of times to achieve a particular milled are for a probe tip. (See Hong et al. 
Abstract) 

The motivation for utilizing the features of Hong et al. is that it allows formation of 
probe tip: (See Hong et al. Abstract) 
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The motivation for utilizing the features of Ishitani et al. is that it allows for 
satisfying high machining accuracy. (See Ishitani et al. Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Chand et al. by utilizing the features of 
Hong et al. and Ishitani et al. because it allows for formation of a probe tip and for 
satisfying high machining accuracy. 

Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chand et al. in view of Hong et al. and Ishitani et al. as applied to claims 1-3 and 5-8 
above, and further in view of Sugiyama (U.S. Pat. 6,177,670) and Celler et al. (U.S. Pat. 
5,482,802). 

The differences not yet discussed are where the focused ion beam processing 
current at the time of forming the second channel is larger than the focused ion beam 
processing current for forming the first channel (Claims 4, 9), the ion beam current 
during SIM is not discussed (Claim 9), and the ion beam current for ion beam milling is 
not discussed (Claim 9). 

Regarding claims 4, 9, Chand et al. is discussed above and teach a first channel 
being smaller than a second channel. (See Fig. 40 for example) Sugiyama teach that a 
narrow ion beam is produced when the current is set to less than 5 pA. (See Sugiyama 
Column 3 lines 31-39) It therefore follows that since less current produces a smaller 
diameter ion beam that a smaller channel would require less current and that a larger 
channel requires more current. 
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Regarding the ion beam current during SIM (Claim 9), Sugiyama teach utilizing 
an ion beam current set less than 5 pA. (See Sugiyama Column 3 lines 31-39) 

Regarding the ion beam current for ion beam milling (Claim 9), Celler et al. teach 
that focused ion beam milling is usually carried out in the range of 10-1000 pA. 
(Column 4 lines 41-46) 

The motivation for utilizing the features of Sugiyama is that it allows for 
controlling the size of the ion beam diameter. (See Sugiyama Column 3 lines 31-39) 

The motivation for utilizing the features of Celler et al. is that it allows for ion 
beam etching. (Column 4 lines 41-46) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Sugiyama and Celler et al. 
because it allows for controlling the size of the ion beam diameter and for ion beam 
etching. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-Th with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. ~ 
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Primary Examiner 
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